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(57) [Abstract] 

[Objective] Offer manufacturing method of starch fiber which c 
an control fiber length in option. 
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[Constitution] Regarding to method which produces starch fiber 
by yarn-spinning doing thecolloid dispersion of starch, you can 
use blend of starch (for example potato starch) which has 
thefiber pulling behavior as starting material starch and starch 
(for example cornstarch) which does not have fiber pulling 
behavior, youcan control mean fiber length of starch fiber in 
option by changing mixing ratioof both. 
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[aaim(s)] 

[Gaim 1 ] Regarding to method which produces starch fiber by 
yam-spinning doing thecolloid dispersion of starch, 
rnanufacturing method of starch fiber which designates that 
themean fiber length of starch fiber is controlled by using blend 
of starch whichhas fiber pulling behavior as starting material 
starch and starch which does not have thefiber pulling behavior, 
changes mixing ratio of both as feature. 

[Qaim 2] As starch which has fiber pulling behavior manufactu 
ring method of starch fiber which isstated in Claim 1 which uses 
cornstarch potato starch, as starch whichdoes not have fiber 
pulling behavior. 
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[Description of the Invention] 
[0001] 

[Field of Industrial Apphcation] This invention regards manufac 
turing method of starch fiber, furthermoredetails can acquire 
starch fiber which possesses mean fiber length of 
optionaccordingto application, novel and it is something 
regarding thernanufacturing method of starch fiber which is 
improved. 

[0002] 

[Prior Art] Or other effect which improves has been acquired re 
tention of theintemal addition chemical where starch fiber 
which designates starch as pulp is usedfrom until recently as 
substitute material of all or part of for example wood pulp, 
mixes tothe wood pulp and improves strength characteristic of 
paper by paperrnaking doing, usesat time of paperrnaking. hi 
addition wood pulp and mixed use it is done at time of 
theproduction of glassine paper making use of transparency of 
starch fiber. 

[0003] As manufacturing method of this kind of starch fiber, he 
ating or alkali treatment doing theaqueous suspension of starch, 
method of making colloid dispersion of starch, doingto push out 
in coagulation bath which consists of arnmoruuin sulfate or 
other aqueous solution in flow ofthe strand clotting doing this. 
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starch aqueous suspension method etc which clotting is done 
various has beenproposed starch colloid dispersion which you 
boil melt with jet * cooking method in coagulation bath,(Such as 
for example U. S. Patent No. 4139699 number, Italy patent 
application 91A000610number and Japan Examined Patent 
Publication Sho 60 - 35460 number). 
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[Problems to be Solved by the Invention] With for example Ita 
ly patent application 9 1 A0006 10 number under 1 mm, with 
Japan Examined Patent Publication Sho 60 - 35460 number 0. 1 
to 3.0 mmit is stated as fiber length of starch fiber which is 
acquired with theconventional manufacturing method which 
description above is done. But, when starch fiber is utilized in 
for example papermaking field, if fiber length is 
shortextremely, to come out from wire at time of papermaking 
and notbe able to achieve original objective, while on one hand, 
fiber length istoo long and fiber bundle is done to make paper 
undesirable thatoccurs is packed. 

[0005] In addition, in case of application which utilizes transpar 
ency of the starch fiber, you can think that also transparency 
which is acquired by thedifFerence of fiber length of starch fiber 
changes. 

[0006] This way, if starch fiber which possesses fiber length of 
optionaccording to objective could be used, be able to achieve 
to effectivethe original use objective, furthermore to now you 
can expect also that theeffect which was not thought occurs. 

[0007] Then as for this invention, it is something which can do 
that themanufactiiring method of starch fiber which can control 
according to need fiber length in option is offered as objective. 

[0008] 

[Means to Solve the Problems] As for this inventor result ofdili 
gent investigation, Kind which has fiber pulling behavior so 
there is with a kind which is not inthe natural starch , starch 
fiber where fiber length is long respectively and itbrings short 
starch fiber, it is something which discovers fact thatthe starch 
fiber which possesses peculiar fiber length distribution 
furthermore by using thestarting material which mixes kind of 
both to as needed ratio, according to the mixing ratio is acquired, 
completes this invention. 

[0009] Namely it is a manufacturing method of starch fiber whi 
ch designates that mean fiber lengthdistribution of starch fiber is 
controlled by feet that thisinvention regarding to method which 
produces starch fiber by yam-spinningdoing colloid dispersion 
of starch, uses blend of starch which hasthe fiber pulling 
behavior as starting material starch and starch which does not 
have fiber pulling behavior,changes mixing ratio of both as 
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feature. 

[0010] At time of this inventing, starch which has fiber pulling 
behavior, when thestarch fiber is manufactured with below- 
mentioned method , mean fiber lengthdistribution has influence 
where starch fiber of approximately 1 mm or less isacquired, 
starch which does not have fiber pulling behavior mean fiber 
length dlstribuuonrneans that starch fiber of approximately 1 5 
mm or greater is acquired. 

[001 1 ] Preparation method of starch fiber in order to inspect p 
resence or absence of fiber pulling behavi ornianufactures 10 
weight % aqueous suspension of starch first, heating * swelling 
does thisin 95 °C and makes colloid dispersion of starch. With 
this dispersion as constant temperature of 55 °C, from nozzle 
of aperture 0.4 mmwhich is installed in coagulation bath with 
extrusion force 3 kg/cm2 it discharges in thecoagulation bath. 
You use 40 weight % aqueous solution of ammonium sulfate to 
coagulation liquid in coagulation bath, agitate the coagulation 
bath and discharge direction of starch dispersion and flow 
direction of coagulation liquid that tryit becomes angle of 
approximately 45 °. 

[0012] It measured mean fiber length distribution of starch fiber 
with method below. Removing starch fiber which it 
manu&ctures as description above from thecoagulation bath, it 
expands on preparation, after drying locking, expanding 
withthe projector, it measures length of each fiber making use 
of themap meter, starch fiber of preparation per each 20 0 
extent is locked, manufactures preparation of 10-layerwith test 
of one time, seeks mean fiber length distribution from result 
oftesting thrice concerning starch of 1 kind with calculation. 

[00 1 3] Trying rnanufacturing starch fiber actually from starch w 
ith theabove-mentioned method , starch kind which has fiber 
pulling behavior and thestarch kind which does not have fiber 
pulling behavior section it is possible. When starch kind which 
is ascertained from result this inventordoing is illustrated it 
becomes following way. 

[00 1 4] Starch kind: potato which has fiber pulling behavior, 
* v mackeral (tapioca), Colocasia esculenta Schott ,the 
Ipomoea batatas Lam (Sweet potato) , Dioscorea spp. (Chinese 
yam) and diedi*, Yautear, Eleocharis pellucidaPrerE,the 
Dioscorea japonica Thunb. an#* leased, India Morus 
bombycis KoidzX potato and kill jp/^bell "7 etc. 

[001 5] Starch kind: Zea mays L (Com) which does not have fi 
ber pulling behavior, wheat , the rice (rice), barley, Secale 
cereale, oats, sorghum, Setaria italiea Beauv. (millet) , the 
Echinochloa fhimentacea Link (mileet) and Panicum 
miliaceum L. (millet) etc. 
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[00 1 6] General, as for starch which is acquired from stem and th 
eroot of plant those which have fiber pulling behavior. As for 
starch which is acquired from grain you can see thetendency, 
thing which does not have fiber pulling behavior, but 
rr^ufacturing thestarch fiber actually, it probably is necessary 
to judge. In addition as for starch which can be used as for 
starch whichwas illustrated at description above in each case is a 
natural starch but, atthe time of this inventing processed starch 
or other modified starch being not just either natural, as 
description above with presence or absence of fiber pulling 
behavior if it is somethingwhich section it is possible, you can 
use. 

[0017] When this invention is executed, first, suspension doing 
starch powderwhich mixes with starch which has fiber pulling 
behavior and starch whichdoes not have fiber pulling behavior 
with ratio of option in water, itmanufactures aqueous suspension, 
hearing * swelling does and makes colloid dispersion ofihe 
starch. When starch concentration of starch aqueous 
suspension is low case where it coheres at thetime of yarn- 
spinning, when flocculation power decreases, starch 
concentration is high, thefluidity of starch colloid dispersion 
after swelling is gone and yarn-spinning becomesimpossible. 
starch concentration is not decided because it differs depending 
upon typesetc of starch unconditionally. 5 to 20 weight % is 
desirable generally. If temperature of heating, swelling doing 
starch in fully,should have been temperature which conversion 
to paste it is possible, generallyto be temperature of 1 00 °C or 
below is possible. 

[0018] Swelling doing, it cools starch colloid dispersion which di 
splays colloidal state andmaintains in specified temperature and 
yam-spinning does, but as for temperature of thestarch colloid 
dispersion at time of yarn-spinning it is desirable to maintain in 
the50to60°C. When temperature of dispersion changes, 
because viscosity changes, when the starch fiber which is 
stabilized is not acquired, in addition temperaturedecreases 
considerably, it is known that aging of starch is caused. 

[0019] Next, inserting starch colloid dispersion which is maintai 
ned in specified temperature, in the closed type container, you 
apply constant pressure, quantity of option, from nozzle 
orificewhich had aperture and geometry you discharge in 
coagulation bath, theyam-spinning is possible to starch fiber 
with so-called wet spinning method . This kind of wet spinning 
method of to be method which common use isdone from until 
recently as viscose fiber or other spinning method, therefore 
existing spinning equipment can beutilized. diameter (thickness) 
of starch fiber can adjust aperture of nozzle by changing. 

[0020] Ammonium sulfate, sodium sulfate , magnesium sulfate , 
ammonium phosphate and sodium carbonate , be able touse 
aqueous solution of salt which causes electrolyte at ammonium 
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chloride or other underwateras coagulation liquid in coagulation 
bath, ammonium sulfate especially is desirable. When 
concentration of coagulation liquid is low, coagulating effect is 
not acquired thefully , brine solution of approximately 30 to 40 
wt% concentration is desirable generally. 

[0021] Administering regular agitation to coagulation liquid in c 
oagulation bath, it causesthe flow in coagulation liquid. 
Direction of current and rate of coagulation liquid 
exertinfluence on fiber length and strength of starch fiber which 
is acquired. To try to become flow of strand which starch 
dispersion whichdischarges in namely, coagulation liquid 
stabilizes, It is desirable if to agree, but when it is not possible, to 
agree inregard to design of equipment, flow direction of 
discharge direction and thecoagulation liquid that tries becomes 
with discharge direction of starch dispersion and directionof 
current of coagulation liquid angle of 90 °or less, flow of 
strandcan be formed in starch dispersion. In addition, making 
flow rate of coagulation liquid quicker than extrusion rate ofihe 
starch dispersion, strength of insolubilization and starch fiber 
for water of the starch fiber by drawing doing strand of starch, 
it can improve. But when flow rate of coagulation liquid is made 
quick excessively, strandof starch in coagulation bath, when 
tearing T you put away, desired fiber lengthis not acquired, it is. 
From above-mentioned reason, as for direction of current and 
flow rateof coagulation liquid, it is necessary to decide kind of 
condition where the desired starch fiber is acquired with 
preparatory experiment . 

[0022] 

[Working Examples)] listing Working Example below, further 
more you explain this invention. It manufactured 1 0 weight % 
aqueous suspension of starch blend which changed mixing ratio 
of the potato starch and cornstarch into various, heating * 
swelling did this in the95 °C and made colloid dispersion of 
starch. It installed round nozzle of aperture 0.4 mm in 
coagulation bath which consists of thecoagulation liquid of 40 
weight % aqueous solution of ammonium sulfate with extrusion 
force 3 kg/cm2 from nozzledischarging in coagulation bath with 
above-mentioned starch colloid dispersion as constant 
temperatureof 55 °C, it produced starch fiber. At time of 
discharge, agitating coagulation bath, discharge direction of 
thestarch dispersion and flow direction of coagulation liquid that 
tried become angle ofapproximately 45 °. 

[0023] Between potato starch (potato) and of cornstarch (cone 
) with relationship of mixing ratio andmean fiber length 
distribution of starch fiber which is acquired is shown in theTable 
1 and Figure 1 . In addition, it shows also photomicrograph of 
starch fiber which is acquiredwith each experiment together. 

[0024] 
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[Table 1] 

Starch mixing ratio (weight %) mean fiber length distributi 
on photomicrograph 

[Potato / cone] (Mm) ( draw ratio 2 6-fold ) 



0/100 0.9+/- 0.1 8 Figure 2 



30/70 3.3 +/- 0.80 Figure 3 



50/50 4.9+/- 0,57 Figure 4 



70/30 9.7+/- 0.54 Figure 5 



100/0 18.2+/- 2.2 Figure 6 



[0025] 

[Effects of the Invention] As understood from explanation abo 
ve, starch fiber which has mean fiber lengthdistribution of 
option according to this invention, mixing ratio ofthe starch 
which has fiber pulling behavior and starch which does not have 
thefiber pulling behavior by using starting material starch which 
changes, can be produced easily. When conventional starch 
fiber where fiber length is not controlled by using properly 
thestarch fiber where this kind of fiber length of is controlled 
according tothe application, is used, be able to expect revelation 
of kind ofeffect which cannot be acquired, it is possible to assure 
applicationenlargement of starch fiber. 
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[Brief Explanation of the Drawing(s)] 

[Figure 1] Graph which shows between potato starch (potato) a 
nd of cornstarch (cone) with therelationship of mixing ratio 
and mean fiber length distribution in starting material starch of 
thestarch fiber which is acquired. 

[Figure 2] Photomicrograph of starch fiber which mixing ratio 
of potato / cone acquires from thestarting material starch of 
0/100 (Only cone). 

[Figure 3] Photomicrograph of starch fiber which mixing ratio 
of potato / cone acquires from thestarting material starch of 
30/70. 

[Figure 4] Photomicrograph of starch fiber which mixing ratio 
of potato / cone acquires from thestarting material starch of 
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[Figure 5] Photomicrograph of starch fiber which mixing ratio 
of potato / cone acquires from thestarting material starch of 
70/30. 

[Figure 6] Photomicrograph of starch fiber which mixing ratio 
of potato / cone acquires from thestarting material starch of 
100/0 (Only potato). 
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[Figure 3] 




[04] ! [Figure 4] 




[Figure 5] 



[Figure 6] 
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< filing amendment > 
[Submission Date] 1995 August 2 day 
[Amendment 1] 

[Section of Amendment] Specification 
[Amendment Item] 0003 
[Amendment Method] Modification 
[Content of Amendment] 

[0003] As manufacturing method of this kind of starch fiber, he 
ating or alkali treatment doing theaqueous suspension of starch, 
method of making colloid dispersion of starch, doingto push out 
in coagulation bath which consists of ammonium sulfate or 
other aqueous solution in flow ofthe strand clotting doing this, 
starch aqueous suspension method etc which clotting is done 
various has beenproposed starch colloid dispersion which you 
boil melt with jet * cooking method in coagulation bath,(Such as 
for example U. S. Patent No. 4139699 number, Italypatent 
application 9 1 A0006 1 0 number and Japan Examined Patent 
Publication Sho 60 - 35480 number). 

[Amendment 2] 

[Section of Amendment] Specification 
[Amendment Item] 0004 
[Amendment Method] Modification 
[Content of Amendment] 
[0004] 

[Problems to be Solved by the Invention] With for example Ita 
ly patent application 91A000610 number under 1 mm, with 
Japan Examined Patent Publication Sho 60 - 35480 number 0. 1 
to 3.0 mmit is stated as fiber length of starch fiber which is 
acquired with theconventional manufacturing method which 
description above is done. But, when starch fiber is utilized in 
for example parjerrnaking field, if fiber length is 
shortextremely, to come out from wire at time of paperrnaking 
and notbe able to achieve original objective, while on one hand, 
fiber length istoo long and fiber bundle is done to make paper 
undesirable thatoccurs is packed. 

[Amendment 3] 
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[Section of Amendment] Specification 
[Amendment Item] 0010 
[Amendment Method] Modification 
[Content of Amendment] 

[0010] At time of this inventing, starch which does not have th 
e fiber pulling behavior, when starch fiber is manufactured with 
below-mentioned method , mean fiber length distribution has 
influence where starch fiber of approximately 1 mm or less is 
acquired, starch which has fiber pulling behavior mean fiber 
length distributionmeans that starch fiber of approximately 15 
mm or greater is acquired. 
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